Reference 1 cited on page 2 of the Description (Partial English Translation) 
Fig. 1 is a schematic view showing a LN (LiNb0 3 ) modulator that has developed this 
time. The LN modulator has a configuration comprising two functional sections integrated. The 
former section constitutes a sideband generation part having a structure having four phase 
modulators disposed in parallel. The latter section constitutes a sideband suppression part 
comprising asymmetrically crossing wave guides and a MZ-type optical gate. 

The function of the former section will be described. Sine wave modulation is applied 
to four phase modulators, with the phase difference between the two paired phase modulators set 
at 7c and the phase difference between each paired phase modulators set at tt/2. The consequent 
output waveforms are represented by the following formulae. 
(<p(t), cp(t)-hi, cp(t)-ht/2, <p(t)+37c/2) 

f,(t) = AJjCm^cosCco.+wJt - AJ. 3 (m f )cos(co c -3<oJt ... (1) 

f 2 ( t ) = M.^m^cosK-cDjt - AJjCm^cosCGJ +3<oJt ... (2) 

Formulae (1) and (2) a sum state and a difference state, respectively, in which co c 
stands for the optical carrier angular frequency and co m for the RF modulation wave angular 
frequency. That is to say, there can be obtained an output having the input optical carrier 

frequency-shifted by the modulation waves. 

The concept thereof is as shown in Fig. 2 that shows the modulation spectrum at each 

port, in which the horizontal axis stands for the frequency and the vertical axis for the field 
intensity. The modulation spectrum at Point A will be described. For the sake of easy 
explanation, all frequency components are shown at the same intensity. The J 0 component at the 
center is the fundamental wave component determined by the light source wavelength, and high 
harmonic wave components when applying modulation appear in the plus and minus directions. 
A spectrum at Point B is a modulation spectrum when applying a signal having a RF phase shifted 
by n in comparison with the signal at Port 1. When Points A and B are synthesized, the 
components with inverse phases are cancelled out and high harmonic components are suppressed, 
resulting in the state at Point E. This state shows a spectrum obtained using dual electrode type 
intensity modulator, and J, and J., can be obtained with J 0 suppressed as at Points E and F. 

After Points A to D are synthesized, the sum and difference are separated 
to obtain outputs at Points G and H. When the optical gate disposed at the side of 
Point H is turned off, the output is that only at the side of Point G and becomes a 
carrier-suppression type SSB signal. 
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